Sublethal concentrations of Au (III), Pd (II), and Ni(II) differentially alter inflammatory cytokine secretion from activated monocytes.
Many transition metals have been viewed collectively as nonspecific biological toxins in cells, which has limited investigation into their possible therapeutic effects. In the current study, the effects of Au(III), Ni(II), and Pd(II) on the differential secretion of cytokines from monocytes has been investigated. This is critical to understanding any therapeutic potential of these metals, their allergenicity, or the clinical effects of current metal therapies such as chrysotherapy. Lethal concentrations (defined as > 50% suppression of mitochondrial succinate dehydrogenase (SDH) activity) of metals were determined by dose-response curves with the use of 72 h exposures to human THP-1 monocytes. Then, secretion of TNFalpha, IL1beta, and IL6 were measured after the monocytes were exposed to sublethal concentrations of metals, with or without stimulation by lipopolysaccharide. The concentrations of Au(III), Pd(II), and Ni(II) required to suppress SDH activity by 50% were found to be 255, 270, and 90 microM, respectively. No sublethal concentration of any metal alone caused secretion of the cytokines. However, LPS-induced cytokine secretion was significantly and differentially altered by sublethal concentrations of each metal. Differential responses were highly dependent on metal concentration and involved both suppression and potentiation of the LPS activation. In the case of Ni(II), potentiation of TNFalpha, IL1beta, and IL6 ranged from 200% for TNFalpha to over 1200% for IL6. Metals such as Au(III), Pd(II), and Ni(II) differentially alter cytokine expression from monocytes. These results imply that metals have more specific effects on cell signaling than previously assumed. These results also are important in explaining multiple clinical effects often seen with chrysotherapy, identifying potential new avenues for metal therapy, and understanding the inflammatory effects of metals such as nickel.